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Figure 3. Map of northeastern San Juan region, showing areas of geologic mapping responsibilities, 7.5’ topographic quadrangles (black lines) 
with names and abbreviations used on maps and in text, and 1:50,000-scale county maps (blue dashed lines). Published USGS 7.5' geologic map 
quadrangles indicated by references below quadrangle name abbreviation.

Figure 4. Generalized geologic map and cross section, northeastern San Juan region, based on recent geologic mapping (2000–2011). Some rock 
units grouped by caldera cycle: North Pass, Cochetopa-Nelson Mountain. Geographic localities: HH, Houghland Hill; HL, Houselog Creek; JC, Jacks 
Creek volcano; LBB, Long Branch Baldy; ML, Mount Lion; RCD, Razorback Dome; SaM, Sargents Mesa; SM, Sawtooth Mountain; TM, Trickle 
Mountain. Nelson caldera is youngest subsidence of the San Luis caldera complex. Gray rectangular grid, boundaries of 7.5' quadrangle maps.

Figure 1. Map of Southern Rocky Mountain Volcanic Field (SRMVF), showing ignimbrite calderas, major erosional remnants and inferred original 
extent of middle Tertiary volcanic cover, caldera-related granitic intrusions, and later sedimentary fill in asymmetric grabens of the Rio Grande rift. 
Graben asymmetry and boundary-fault geometry reverse from east-dipping in the San Luis Valley segment to west-dipping in the Sawatch 
Range-Upper Arkansas segment to the north. A diffuse structural-transition boundary lies south and east of the Bonanza region (green dashed line). 
Arrows indicate trend of Late Cretaceous–early Tertiary (Laramide) intrusions of the Colorado Mineral Belt. Calderas: B, Bachelor; Bz, Bonanza; C, 
Cochetopa Park; Cr, Creede; GP, Grizzly Peak; LGN, La Garita north segment; LGS, La Garita, south segment; M, Marshall; MA, Mount Aetna; Pl, 
Platoro; S, Silverton; SL, San Luis complex; SR, South River. Geographic locations: BP, Buffalo Peaks; LO, Lookout Mountain; SC, Summer Coon 
volcano; SK, Storm King Mountain; UAV, upper Arkansas Valley. Location of map area shown on figure 2 is outlined. Modified from McIntosh and 
Chapin (2004); inferred original limit of volcanic rocks modified from Steven (1975); intrusions from Tweto (1979) and Lipman (1988, 2000).

l l

l
l

l

lll

l
l

l l l l
l

llllll

l
l

l
l

l l l l

l
l

l

ll

l l l
l

l
l

l
l

l
l

l
l

lllllllll

l
l

lll

l
l

l
l

l
l

l

l l l

l
l

l

lll
l

lll
l

l l ll l l l
l

l

ll

l
l l l l l l l l l l

l

lll

l

l l l

l

l
l

l l l l

l
l

l
l

l l

l
l

llll
l

l

ll

l
l

l
lllll

lllll

l l l l

l

l
l

l

l

l l l

l
l

lll

l

l
l

l l l

l
l

l

lll
l

l
lll

ll

l l l

l l l l l
l

l

lll

l

l l

l

Saguache

Gunnison

Colorado
Springs 

Denver 

COLORADO

NEW MEXICO

AREA OF
MAP

      Saw
atch                      Range

W
et  M

ountains

San Juan
volcanic

locus

    Approx.  original  limit  of  volcanic  rocks

West Elk
locus

Thirtynine Mile
 volcanic area

Questa-Latir
volcanic locus

Spanish 
  Peaks

  Front             Range

    
  A

pp
ro

x.
  o

rig
in

al
  l

im
it 

 o
f  

vo
lca

nic  rocks

South
 Park

San Luis
  Valley

           Sangre                de                         C
risto               M

o
u n t a in s

NPC

LGN LO
SK

SC

B

Cr

SR

LGS

SL

M

UAVMA

MP

Bz

S

GP

BP

Pl

108°
40°

38°

106° 104°

0 75 KILOMETERS25 50

0 10 20 30 40 50 MILES

Mid-Tertiary volcanic areas

Sedimentary fill of Rio Grande Rift

Late rift basalts

Granitic intrusion

Mount Princeton batholith

Trend of Colorado Mineral Belt

Caldera

EXPLANATION

Regional structural attitude

Major bounding faults of asymmetrical 
rift grabens

Diffuse structural-transition boundary

l
llll

l l l

MP

Tusas  M
ountains

P. Lipman, 1986-89, 1995-99 P. Lipman, 2000-2006 P. Lipman, 2006-2012
 

Iris
(IR)

Houston Gulch
(HG)

Doylesville
(DV)

Sawtooth
Mountain (ST)

Razor Creek
Dome (RC)

West Baldy
(WB)

Sargents Mesa
(SM)

Cold Spring
Gulch
(CS)

Grouse
Creek
(GC)

North Pass
(NP)

Trickle 
Mountain

(TM)

Rock Creek
Park
(RC)

Spring Hill
Creek (SH)

Iris NW
(IW)

Cochetopa
Park
(CP)

Stewart
Peak
(SP)

Elk
Park
(EP)

Saguache
Park
(SA)

CENTRAL SAN JUAN MAP AREA
(Lipman, 2006)

Lake
Mountain

(LM)

Lake Mountain
Northeast 
(LMNE)

Laughlin
Gulch
(LG)

Klondike 
Mine
(KM)

Saguache
(SG)

Hickey
Bridge
(HB)

Chester
(CH)

Bonanza
(BZ)

Graveyard
Gulch
(GG)

Whale Hill
(WH)

Sargents
(SS)

Pahlone Peak
(PP)

Mount Ouray
(MO)

Poncha Pass
(PO)

Olson and 
Steven, 1976a

Olson and 
others, 1975

Olson, 1976b

Olson and 
Steven, 1976b

Hedlund and 
Olson, 1974

Villa Grove
(VG)

Olson, 1976a

38°30' 

38°
107° 106°

COCHETOPA-NORTH PASS CALDERA MAP AREA (Lipman, 2012) BONANZA CALDERA MAP AREA

Saguache, sheet 3

Saguache, sheet 1

Saguache, sheet 4

Saguache, sheet 2

Gunnison,
 sheet 4

Gunnison, sheet 5 Chaffee

COCHETOPA PARK
CALDERA

NORTH PASS 
CALDERA

BONANZA
CALDERA

 MARSHALL
CALDERA

BONANZA  MAP AREA

38°

106°107°
38.5°

Co
ch

et
op

a 
gr

ab
en

NORTH   PASS
CALDERA
32.2 Ma

COCHETOPA

LA GARITA CALDERA
28.0 MaNELSON 

CALDERA

CALD
ERA

 26
.9 

Ma

MARSHALL
 CALDERA
 33.9 Ma

(Lipman, 2006)

(L
ip

m
an

, 2
00

6)

(Lipman, 2012)

BONANZA
CALDERA
33.1 Ma

3

2
1

pT

pT

pT

pT

pT

pT

pT

Qal

Qal

Ts

Ts

ML

pT
Qal

FEET FEET

A

Vertical Exaggeration = 3.5

pT

Sa
w

to
ot

h
M

ou
nt

ai
n

12,000

8,000

4,000

12,000

8,000

4,000

A'

Tfc ?

pT
pT

Tsc ?

pT
pT

pT

NORTH PASS CALDERA

COCHETOPA CALDERA

CO
N

TI
N

EN
TA

L
D

IV
ID

E

Sa
gu

ac
he

C
re

ek

C
oc

he
to

pa
C

re
ek

Ho
ug

hl
an

d
Hi

ll

Cochetopa 
DomeLandslide

breccia

Wall Mtn Tuff
 (not shown 

on map)

0 20 KILOMETERS5 10 15

0 5 10 MILES

0 20 KILOMETERS5 10 15

0 5 10 MILES

A

A'

Needle Creek
intrusion
(34.4 Ma)

Rhyolite of Barret 
Creek (29.8 Ma)

Saguache

Tracy
Mountain

SM RCD
LBB

SaM

TM

JC

HL

HH

SAN
   

   
 L

UIS
   

   
VA

LL
EY

Villa Grove

Nelson Mountain cycle

Central San Juan ignimbrites (Fish Canyon 
(Tfc) and Carpenter Ridge Tuffs)

Postcaldera lava and tuffs

Saguache Creek Tuff (Tsc, 32.25 Ma)

Bonanza Tuff (33.12 Ma)

Granitoid intrusions

Older lavas (Conejos Formation)

Pre-Tertiary rocks

Caldera topo rim

Margin of caldera fill—Dotted 
where concealed 

Concealed graben fault

Quaternary sediment

Rio Grande rift sediment

Younger lava flows

Cochetopa-Nelson Mountain cycle

Caldera-fill sediment—Slide breccia

Postcaldera lavas—Flow ages, 1 oldest

Nelson Mountain Tuff (26.90 Ma)

EXPLANATION

Qal

Ts pT
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location shown on fig. 10.
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